Effect of fluoride on insulin level of rats and insulin receptor expression in the MC3T3-E1 cells.
Studies on the role of insulin and insulin receptor (InsR) in the process of skeletal fluorosis, especially in osteogenic function, are rare. We evaluated the effect of increasing F⁻ doses on the marker of bone formation, serum insulin level and pancreatic secretion changes in vivo and mRNA expression of InsR and osteocalcin (OCN) in vitro. Wistar rats (n = 50) were divided into two groups, i.e. a control group and fluoride group. The fluoride groups were treated with fluoride by drinking tap water containing 100 mg F⁻/L. The fluoride ion-selective electrode measured the fluoride concentrations of femurs. The alkaline phosphatase (ALP), OCN, insulin and glucagon of serum were tested to observe the effect of fluoride action on them. Meantime, the pancreas pathological morphometry analysis via β cells stained by aldehyde fuchsin showed the action of fluoride on pancreas secretion. MC3T3-E1 cells (derived from newborn mouse calvaria) were exposed to varying concentrations and periods of fluoride. The mRNA expression of InsR and OCN was quantified with real-time PCR. Results showed that 1-year fluoride treatment obviously stimulated ALP activity and OCN level along with increase of bone fluoride concentration of rats, which indicated that fluoride obviously stimulated osteogenic action of rats. In vitro study, the dual effect of fluoride on osteoblast function is shown. On the other hand, there was a significant increase of serum insulin level and a general decrease of glucagon level, and the histomorphometry analysis indicated an elevated insulin-positive area and increase in islet size in rats treated with fluoride for 1 year. In addition, fluoride obviously facilitated the mRNA expression of InsR in vitro. To sum up, there existed a close relationship between insulin secretion and fluoride treatment. The insulin signal pathway might be involved in the underlying occurrence or development of skeletal fluorosis.